ABSTRACT
INTRODUCTION
Rheumatoid arthritis is a common chronic disease characterized by generalized and local inflammation of the joints. Its chronic, debilitating, and unpredictable character makes rheumatoid arthritis a health problem with consequences for psychological well-being, social functioning, physical functioning, and disease activity (1, 2) . Individual patients differ with respect to the extent to which they are affected by these disease consequences as well as their ability to successfully adjust to them and the accompanying emotions. Emotion regulation refers to the processes by which individuals influence which emotions they have, when they have them, and how they experience and express these emotions (3) . Regulating emotional responses to problems has been reported to be used more by women than men (4) . Because rheumatoid arthritis affects significantly more women than men, styles of emotion regulation may be especially meaningful for health in this patient group.
Recent theories emphasize divergent styles of emotion regulation that take affect at different points in the emotion generative process, are conscious or unconscious, and automatic or controlled (3) . Alexithymia refers to difficulty with both identifying and describing emotions and being externally oriented (5) . Other nonexpressive styles include constructs such as emo-
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Reprint Address: H. van Middendorp, Ph.D., Department of Health Psychology, Utrecht University, Heidelberglaan 1, P.O. Box 80.140, 3508 TC Utrecht, The Netherlands. E-mail: H.vanMiddendorp@fss.uu.nl tional control and emotional expression-in, representing the suppression or inhibition of feelings and their expression (6) , and ambivalence on expressing emotions (7) . Being emotionally oriented, emotional processing, emotional approach coping, impulse strength, and affect intensity are examples of emotion regulation constructs incorporating paying attention to and valuing emotions, using them in decision making, and experiencing them strongly (8, 9) . The expression of emotions, both in daily life and in experimental situations (emotional disclosure), is an aspect of emotion regulation that has been receiving considerable attention (8, 10) .
Styles of emotion regulation have shown differential relationships with health (8, 11, 12) . Alexithymia, emotional control, and ambivalence have been consistently related to more psychological, social, and physical distress in both healthy and chronically ill populations, including rheumatoid arthritis (13) (14) (15) . According to inhibition theory, keeping emotions inside will lead to long-term health problems because it requires continuous physiological work (16) . Emotionally oriented response styles, such as emotional processing, emotional approach coping, and impulse intensity, showed both positive and negative relationships with psychological, social, and physical well-being in healthy populations and chronically ill patients (7, (17) (18) (19) (20) . There is especially ample evidence for the beneficial effects of emotional expression (20, 21) . Emotional orientation and expression are suggested to have positive health consequences via complementary mechanisms such as goal clarification (20) , habituation (22) , cognitive self-regulation (22, 23) , and social sharing (24) . Knowledge of associations between emotion regulation styles and health will indicate for which aspects of perceived health emotion regulation may or may not be of importance to patients with rheumatoid arthritis.
Because the relatively new field of emotion regulation research has led to the development of many different concepts that are often studied in isolation (25, 26) , it is unclear what the major emotion regulation concepts constitute. The development of many different questionnaires to assess some emotion regulation construct(s) has interfered with conceptual clearness and has hampered comparability of studies examining associations of different aspects of emotion regulation and one or more aspects of health (26) (27) (28) . As a result, it is hard to provide a theoretical or empirical a priori model of the relationships between emotion regulation and perceived health. Instead, based on previous studies providing an overview of emotion regulation constructs (8, 26) , we made a thoughtful selection of questionnaires assessing aspects that are considered relevant within the field. Our aim was to examine associations between a comprehensive account of emotion regulation and perceived health, consisting of psychological well-being, social functioning, physical functioning, and disease activity of patients with rheumatoid arthritis.
METHODS

Participants and Procedure
Participants were 335 outpatients with rheumatoid arthritis. The sample was predominantly female (73%) and married or living together (75%); the majority had a secondary educational level (62%). Twenty-five percent had a partial or full disability pension, and 27% was in early retirement or retired. The mean age was 57.8 years (SD = 13.3, range = 19-87). Mean time since diagnosis was 12.2 years (SD = 11.0, range = 0.20-60). All but 3 patients were using medications for rheumatoid arthritis in the 4 weeks preceding their participation in the study. Forty-two percent (n = 142) were using analgesics, 76% (n = 253) nonsteroidal anti-inflammatory drugs, 88% (n = 295) disease-modifying antirheumatic drugs, 28% (n = 95) corticosteroids, 14% (n = 48) sleep medication, 9% (n = 30) homeopathic medication, and 36% (n = 119) used treatment-related medication such as calcium, omeprazol, and folic acid, mainly to counteract possible side effects of the antirheumatic medications. Thirty-nine percent (n = 129) of the participants reported to suffer from one or more other chronic somatic conditions, such as lung disease (7%), cardiovascular disease (10%), diabetes (4%), or cancer (1%). Forty-five percent (n = 152) of the participants used medication for other conditions than rheumatoid arthritis, such as osteoporosis, diabetes, or hypertension.
Participants were recruited by rheumatologists and rheumatology nurses of the rheumatology divisions of seven hospitals in the Utrecht area, The Netherlands, participating in the Utrecht Rheumatoid Arthritis Cohort study group. A letter with information on the study and a questionnaire booklet were handed out to patients during their regular checkup between March and August 2001. Inclusion criteria were a minimum age of 18 and a diagnosis of rheumatoid arthritis according to American College of Rheumatology criteria (29) . Of the 514 questionnaire booklets that were handed out, 65% was returned completed. The study was approved by the research and ethics committee of the University Medical Center Utrecht.
Instruments
The questionnaire booklet included demographic and health-related questions and eight questionnaires. Demographic variables assessed were age, sex, marital status, educational level, profession, and reason of partial ability or inability to work. Health-related questions focused on years since diagnosis of rheumatoid arthritis, comorbidity, medication use for rheumatoid arthritis, and medication use for other conditions. Emotion regulation. Four questionnaires that were available in the Dutch language were selected to reflect a broad array of emotion regulation concepts that are considered relevant within the field (e.g., 8, 26) . They all asked how people generally respond to emotional situations. The questionnaires assessed 14 aspects of emotion regulation.
Of the Five Expressivity Facet Scales (8) , four aspects of emotional expression remained in the Dutch translation: positive expressivity, negative expressivity, impulse intensity, and masking.
• Positive expressivity (13 items • Masking (13 items) measures perceived discrepancies between the inner experience and the outer expression of emotion or attempts at masking the expression of one's inner feelings for self-presentational purposes. Example items are "The way I feel is different from how others think I feel" and "I may deceive people by being friendly when I really dislike them."
Participants rated themselves on a 7-point scale ranging from 1 (totally not applicable) to 7 (totally applicable). In our study, the Cronbach's alphas for the facets varied from .64 for impulse intensity to .84 for positive expressivity.
The Toronto Alexithymia Scale-20 (30,31) assesses three aspects of alexithymia: difficulty identifying feelings, difficulty describing feelings, and externally oriented thinking.
• Difficulty identifying feelings (7 items) measures difficulty recognizing feelings and distinguishing between feelings and the bodily sensations of emotional arousal. Example items are "I am often confused about what emotion I am feeling" and "I am often puzzled by sensations in my body."
• Difficulty describing feelings (5 items) measures difficulty describing feelings to other people. Example items are "It is difficult for me to find the right words for my feelings" and "I find it hard to describe how I feel about people."
• Externally oriented thinking (8 items) assesses an externally oriented cognitive style. Example items are "I prefer talking to people about their daily activities rather than their feelings" and "I find examination of my feelings useful in solving personal problems" (reverse scored).
The scale has a 5-point Likert rating format, ranging from 1 (strongly disagree) to 5 (strongly agree). In our study, the Cronbach's alphas varied from .58 for externally oriented thinking to .81 for difficulty identifying feelings.
The Rationality/Anti-emotionality scale (32) and the Emotional Expression and Control scale (6) were combined into the Self-Assessment Questionnaire Nijmegen (6) to assess six emotion-related aspects: rationality, emotionality, understanding, emotional expression-in, emotional expression-out, and emotional control.
• Rationality (9 items) measures thinking and acting rationally, with the exclusion of emotions. Example items are "I try to act rational, so I do not need to respond emotionally" and "If someone hurts me or my feelings, I try to suppress my feelings."
• Emotionality (4 items) measures attaching importance to emotions in thoughts and behavior. Example items are "In important situations, I trust my feelings" and "My behavior is influenced by my emotions."
• Understanding (3 items) assesses trying to understand others despite negative feelings. Example items are "If someone acts against your needs, do you nevertheless try to understand him" and "Do you try to understand others even if you do not like them?"
• Emotional control (6 items The participants responded to the 34 items by rating themselves on a 4-point frequency scale, ranging from 1 (almost never) to 4 (almost always). In our study, Cronbach's alphas varied from .58 (emotional expression-in) to .86 (emotional expression-out).
The Ambivalence over Emotional Expressiveness Questionnaire (7) measures ambivalence with regard to expressing emotions. This ambivalence can take on three forms: wanting to express but not being able to (inhibited expression), expressing but not necessarily wanting to (reluctant expression), and expressing and later regretting it (regretted expression). Example items are "Often I'd like to show others how I feel, but something seems to be holding me back" and "I feel guilty after I have expressed anger to someone." The scale consists of 30 items, with a rating scale ranging from 1 (totally not applicable) to 5 (highly applicable). The Cronbach's alpha of this questionnaire was .94 in our study.
Perceived health. Four instruments were administered to assess a broad domain of perceived health, consisting of psychological well-being, social functioning, physical functioning, and disease activity. The physical health and disease activity measures were not clinically verified (e.g., by erythrocyte sedimentation rates or joint scores) in this study. The Health Assessment Questionnaire (33) measures disability in patients with rheumatoid arthritis. The questionnaire consists of 20 items measuring functioning in eight areas of daily living: dressing and grooming, rising, eating, walking, hygiene, reach, grip, and outside activities. Respondents rated the extent to which they could perform certain behaviors during the last week on a 4-point scale, ranging from 1 (without any difficulty) to 4 (unable to do). In our study, Cronbach's alpha was .92.
The Rheumatoid Arthritis Disease Activity Index (34) measures patient-assessed disease activity. It combines five items into a single index: global disease activity in the last 6 months, disease activity in terms of current swollen and tender joints, arthritis pain, the duration of morning stiffness, and tender joints to be rated in a joint list. Scores are summarized to provide a single index of patient-assessed disease activity. Cronbach's alpha was .86 in our study.
The Impact of Rheumatic diseases on General health and Lifestyle (IRGL) (35) was applied to assess physical, psychological, and social aspects of health. It consists of 21 items for the physical dimension (divided into three scales: mobility, self-care, and pain), 22 items for the psychological dimension (divided into three scales: anxiety, depressed mood, and cheerful mood), and 10 items for the social functioning dimension (divided into three scales for the qualitative aspect of social functioning: mutual visits, perceived support, and actual support). In our study, Cronbach's alphas varied from .72 for mutual visits to .91 for mobility, self-care, depressed mood, and cheerful mood.
The shortened version of the Profile of Mood States (POMS) (36) measures five dimensions of mood: depression, anger, fatigue, vigor, and tension. The instrument consists of 32 items, rating moods during the past month on a 5-point scale ranging from 0 (not at all) to 4 (very much). In our study, Cronbach's alphas varied from .80 for vigor to .92 for fatigue.
Statistical Analyses
Data were screened for outliers and deviations from normality, linearity, and homoscedasticity, according to the criteria of Tabachnick and Fidell (37) . Three participants had outliers on more than one variable. Three variables had skewness and one had a kurtosis value between 1.00 and 1.50 (depression and tension of the POMS, depressed mood of the IRGL, and mobility of the IRGL, respectively). Adaptations made by removing these multivariate outliers and transforming these slightly skewed or kurtosed variables did not change the results. Considering the drawbacks of changing the data, it was decided not to transform variables or remove cases from the data set.
To be able to test a parsimonious model with structural equation modeling (SEM), the scales of emotion regulation and perceived health were summarized into factors that could be used as independent and dependent variables in subsequent analyses. Principal component analyses with Varimax rotation was used for this purpose (38) . A range of factor solutions were compared based on the suggestions of Gorsuch (39) and Tabachnick and Fidell (37) . To decide on the number of factors, two-, three-, four-, and five-factor solutions were compared on different criteria: the scree plot of eigenvalues, the percentages of explained variance after rotation, discriminability of factor loadings, the residual correlation matrix, internal consistency, and interpretability of the solution. The Kaiser criterion was not considered decisive, as it may both underestimate and overestimate the number of factors to retain and the risk for overextraction of factors was minimized by factor analyzing a relatively small number of reliable scales (39, 40) . Factor scores were computed by calculating the mean of the standardized scores of scales with significant and primary loadings on the factor.
We determined whether any demographic or health-related variable needed to be controlled statistically when analyzing relations between emotion regulation and perceived health. Variables that correlated significantly with at least one style of emotion regulation and one health aspect, which is a criterion for potential confounding of relationships, were included in the model. These analyses were conducted with SPSS for Windows ® 10.0.
The factor structure resulting from the higher order principal component analyses was taken as the starting point for investigating the relationships between styles of emotion regulation and different dimensions of perceived health, using SEM with the AMOS program (41) . In SEM, the relationships between independent and dependent variables can be tested while adjusting for control variables and the effects of the other predictor variables included in the model. Before testing the model, incidental missing values (less than 4% for all factor scores) were imputed using Expectation-Maximization estimation. This method is considered the most effective method to impute missing data points because it uses all the information in the available data (42) . After analyzing the models on the imputed data file (which is necessary to get modification indices), the models were reanalyzed on the data set with missing values using direct likelihood in AMOS (41), of which the results are presented in this article.
The model was tested stepwise to get the best fitting and most parsimonious model, starting with a model in which all regression weights between the factors of emotion regulation and the factors of perceived health were constrained to zero (41) . Control variables that were potential confounders were included in the model and were allowed to be intercorrelated. Initially, all styles of emotion regulation and aspects of perceived health were adjusted for all control variables by specifying regression lines of control variables to all factors. After the model was tested with all these relationships between control variables and factors estimated, the regression lines from control variables to the factors that did not show at least a marginally significant relationship were deleted.
In each step of testing the model the regression weight between the factor of emotion regulation and the factor of perceived health with the highest modification index (indicating the most significant deviation from zero) was set free, after which the model was tested again. This stepwise procedure (forward search) was continued until the testing of the model resulted in a nonsignificant chi-square value and further adjustments did not improve the model according to model comparison. This stepwise forward method led to exactly the same model as the step-
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Emotion Regulation and Healthwise backward method (43) , offering support to the adequacy of the resulting model. Two general fit indices were examined that counteract problems associated with chi-square, such as the influence of sample size: the Root Mean Square Error of Approximation (RMSEA) and the Tucker-Lewis Index (TLI) (44) . If the model fits the data well, the RMSEA is small (common norm suggests smaller than 0.05). For the TLI, a fit index of 0.95 or higher indicates that the model fits well. By including control variables, the factors of emotion regulation became endogenous variables, just as the factors of perceived health. Of endogenous variables in SEM, covariances cannot be specified directly through the variables (45) . Therefore, residual variance terms were included in the model to each factor, representing all of the variance of that factor that cannot be explained by the predictors in the model. In the model, the residual variance terms of the factors of emotion regulation were allowed to intercorrelate, that is, they were not treated as independent constructs. The residuals of the perceived health factors were also allowed to be intercorrelated with the other health aspects. Significant relationships in the final model were inspected visually on deviations from linearity by scatterplots. The final model is a multivariate multiple regression model, with nonsignificant paths constrained to zero. Table 1 summarizes the basic descriptive data of the scales of emotion regulation. The best interpretable higher order principal component analysis was a four-factor solution, explaining 66% of the total variance ( Table 2) .
RESULTS
Emotion Regulation
The labels attached to the factors are based on the overlapping content of the scales loading on that factor. Ambiguity is a combination of alexithymia (difficulty identifying and describing emotions) and ambivalence on expressing emotions. Control incorporates the scales related to keeping feelings inside and trying to restrain feelings and be rational despite the experiencing of emotions. Orientation represents attending to emotions, valuing emotions in daily life and decision making, and experiencing emotions intensely. Expression includes the expression of both negative and positive emotions toward others. The internal consistency of the four factors was moderate to high ( Table  2 ). The skewness of the resulting factors was between 0.01 for ambiguity and 0.52 for control. Table 3 summarizes the basic descriptive data of the perceived health scales. The best interpretable higher order principal component analysis of the scales measuring health was a five-factor solution, explaining 76% of the total variance (Table 4) . Note. Rotated factor loadings ≥ .30 listed. TAS-20 = Toronto Alexithymia Scale-20; AEQ = Ambivalence over Emotional Expressiveness Questionnaire; SAQ-N = Self-Assessment Questionnaire Nijmegen.
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All health domains of interest (psychological well-being, social functioning, physical functioning, and disease activity) were found in the results of the principal component analysis. Psychological well-being could be divided into a factor of negative and positive affect. Fatigue, as measured by the POMS, was not included in any of the resulting factors, as it loaded about equally on two distinct factors, namely .57 on negative affect and .50 on disease activity. The internal consistency of the five factors was moderate to high ( Table 4 ). The skewness of the factors was between -0.33 for social functioning and 1.03 for negative affect.
Control Variables
The demographic and health-related variables age, sex, educational level, disease duration, and comorbidity were related significantly to at least one style of emotion regulation and one aspect of perceived health, and thus they were potential confounders of the relationships between emotion regulation and health. Relationships between control variables, adjusted for the effects of the other control variables, and factors of emotion regulation and perceived health that remained significant in the final model are shown in Table 5 . The demographic characteristics sex, age, and educational level were related especially to styles of emotion regulation, whereas comorbidity tended to be related to worse functioning in all aspects of perceived health. All potential control variables were significantly related to physical functioning.
Relationships Between Styles of Emotion Regulation and Perceived Health
The model achieved in testing the relationships between the factors of emotion regulation and the factors of perceived health, while adjusting for control variables, had a chi-square value of 40.63 with 39 degrees of freedom (Figure 1) . The probability level of the model was . 40 , implying that the model need not be rejected at any conventional significance level. The goodnessof-fit measures (RMSEA = .01, TLI = 1.00) indicated that the model was a good fit to the data.
All intercorrelations, which are shown on the left side of Figure 1 for emotion regulation and on the right side for perceived health, were maintained in the final model. With regard to the four styles of emotion regulation, the largest correlations were found between the residual variance terms of ambiguity and control (r = . 43) , and between orientation and expression (r = .53). With regard to perceived health, large interrelationships were found between the residual variance terms of negative and positive affect (r = -.50), and between physical functioning and disease activity (r = -.55). Several moderate intercorrelations were found (between .30 and .50).
The model shows that individuals high at ambiguity reported poor psychological well-being and social functioning, that is, more negative affect (β = .45), less positive affect (β = -.19), and worse social functioning (β = -.23). Individuals high at control reported better psychological well-being, that is, less negative (β = -.20) and more positive affect (β = .16). Individuals high at orientation reported more negative affect (β = .13). Individuals high at expression reported more positive affect (β = .19) and better social functioning (β = .35). None of the four styles of emotion regulation were significantly related to reported physical functioning and disease activity. In addition to the explained variance of the perceived health aspects by the control variables, the four factors of emotion regulation were able to explain 16% of the variance of negative affect, 7% of positive affect, 20% of social functioning, 0% of physical functioning, and 0% of disease activity. Inspecting the scatterplots of significant associations did not suggest any nonlinear relationships.
Post Hoc Analysis on Perceived Somatic Health
Because emotion regulation was not related to perceived physical functioning and disease activity, a post hoc analysis examined whether this could be due to simultaneously including all health aspects. To this aim, the model, including covariates, was tested on physical functioning and on disease activity with-
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van Middendorp et al. Table 5 ) were not included in the figure. out the other health aspects. Ambiguity was then significantly associated with perceived disease activity (β = .14, p = .02). No significant associations between emotion regulation and physical functioning appeared.
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DISCUSSION
Our study distinguished four styles of emotion regulation: ambiguity, control, orientation, and expression. None of these styles was uniquely related to perceived physical functioning and disease activity, but ambiguity and orientation were associated with poorer and expression and control with more favorable psychological well-being and social functioning.
Discussion exists on the conceptual distinctiveness of instruments measuring concepts of emotion regulation (26) (27) (28) . Our empirically derived styles of emotion regulation correspond to a study that distinguished a factor including alexithymia and ambivalence over emotional expression from control-related emotion regulation styles (46) and a study that described four styles of emotional experiencing in college students (12): Clarity is largely the reverse of our ambiguity concept, attention and intensity were in our study combined in orientation, and expression is similar to our expression concept. This comparability over such divergent populations suggests general applicability and theoretical relevance of our distinct styles of emotion regulation.
Ambiguity and control were mutually correlated, as were orientation and expression. This indicates that the four emotion regulation styles may be characterized on two dimensions at which ambiguity and control represent emotional inhibition, and expression and orientation represent emotional approach (9, 22, 27) . Within both dimensions, however, one style was related positively and the other negatively to perceived health. This suggests that it is important to separate four styles of emotion regulation instead of applying a two-dimensional model of inhibition versus approach.
In our study a strong focus on and intense experiencing of emotions as reflected in orientation as well as lack of differentiation and clarity regarding emotions as reflected in ambiguity were related to poorer psychological well-being and social functioning. Restraining emotions and being rational as reflected in control and the expression of emotions showed positive relationships with these aspects of perceived health. Thus, perhaps the more conscious and controlled aspects of control and expression are more healthy than the more unconscious automatic aspects of ambiguity and orientation.
The habit of emotional control has been hypothesized to numb the experience and report of emotions (25) . That control was associated with less negative affect supports this idea. However, more control was also related to more positive affect. This dismisses the idea that control per se creates a blunting of emotions. Different control-related constructs have been related either to more (11, 13, 27) or to less (6, 15, 47) psychological distress and symptom report. A recent review concludes that the tendency not to express emotions to obtain social goals is mostly related to more psychological distress (25) . This socially related repression is partly captured by our ambiguity concept (e.g., masking), whereas our control factor seems to represent personally related repression: the tendency to control one's expression of negative feelings and not let oneself be influenced by these. This type of emotional control is either not or negatively related to distress, as in our study where the control score was separated from ambiguity. Our and previous findings (6, 15, 25) suggest that intentionally controlling one's emotions for other than social reasons may be beneficial.
In general, being emotionally oriented is considered an appreciated trait. Indeed, previous studies on healthy individuals have shown consistently that emotional attention and processing is related to positive affect (8, 9, 18, 19, 48) , physical adjustment, and less pain (9, 19, 48) . More unfavorable relationships with health appear to relate to the intensity aspect of orientation (8, 17, 49) . Both this study and a study in patients with cancer (20) found orientation to be related to more distress. Perhaps emotional orientation is disadvantageous when patients have to deal with the adverse consequences of a disease. It may also be, however, that the adverse consequences of a chronic disease make individuals overly sensitive to their feelings.
Expression of emotions has shown to be beneficial for psychosocial and somatic health in healthy and ill populations (10, 21, (50) (51) (52) . Trait aspects of expression of emotions have been found to be related to psychosocial and somatic health, although some studies reported expression to be related to more negative affect and higher symptom report (7) (8) (9) (18) (19) (20) 48, 49) . Our finding that expression was related positively to social functioning and more positive affect supports the idea that expression of emotions as an individual difference characteristic is beneficial both psychologically and socially.
Inhibition theory states that keeping emotions inside may lead to chronic increased activity of the sympathetic nervous system (16) . Chronic physiological arousal may aggravate disease activity especially in rheumatoid arthritis, where psychological arousal and inflammation appeal to similar physiological systems (53) (54) (55) . Previous studies indeed demonstrated relationships between inhibition-related emotional response styles and worse symptoms, medical care adherence, and physical health (13, 15, 19, 20, 51, 56) . Our study did, however, reject a potential direct effect of emotion regulation on somatic health in patients with rheumatoid arthritis. Our model included somatic and psychosocial health outcomes at the same time. Emotion regulation was related to psychosocial well-being but not to somatic health outcome. Because the perceived health aspects were mutually related, emotion regulation styles may exert an influence on somatic health outcome through the psychological health outcome, for instance by an increase in physician visits or treatment adherence. This may especially hold for ambiguity that was related to perceived disease activity when testing the model without the other perceived health aspects.
Assets of our study were that it included a large sample, used dimensional assessments of emotion regulation and perceived health, and applied a statistical technique allowing relationships to be tested while controlling for the effects of other predictor variables and control variables such as age and comorbidity. A limitation of our study is its cross-sectional nature. The
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Emotion Regulation and Healthpresence of a correlation does not establish the causal direction of that relationship. People may have changed the way they regulate their emotions as a consequence of their condition. In support of the causal potential of emotion regulation are previous prospective and experimental studies, which have shown that emotion regulation is able to influence perceived health and that emotion styles have stability and are not influenced by health fluctuations (20, 57, 58) , but our data cannot verify this causality. The associations found in this study may also be the consequence of some third variable such as neuroticism or extraversion. Emotion regulation has been found to have predictive power beyond such personality constructs in a previous study (12) , and the expression of emotion has been found to be unrelated to neuroticism (59), but we cannot be sure this holds for our data. Assessing both the styles of emotion regulation and the perceived health aspects by questionnaires leaves the possibility open that styles of regulating emotions lead to a tendency to report health in a certain way. Although our study suggested possible mechanisms accounting for the relationships found, we did not explicitly test these mechanisms. Future research assessing both the styles of emotion regulation, possible mediators and the perceived health aspects repeatedly over time, and including laboratory and clinical assessments of disease activity, will enhance insight into the causality of the relationships found. In such a design it can be examined which direction of relationships gives the best fit to the data.
In conclusion, using SEM our cross-sectional study suggests that emotion regulation is not of direct importance for perceived somatic health of patients with rheumatoid arthritis, but it may be of importance for psychological well-being and social functioning and perhaps through this route indirectly for somatic health. The more conscious and controlled aspects of control and expression are positively related to psychosocial health, and the more unconscious automatic aspects of ambiguity and orientation are negatively related. Changing emotion regulation will potentially affect psychosocial health. This possibility is worthwhile verifying in prospective research.
